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SPOTLIGHT: CLIMATE CHANGE
How the low carbon economy can improve health
Health professionals are uniquely placed to guide the climate change conversation towards better
policies that are good for the planet and for people, say Andy Haines and Carlos Dora
Andy Haines professor of public health and primary care 1, Carlos Dora co-ordinator 2
1Departments of Social and Environmental Health Research and Nutrition and Public Health Intervention Research, London School of Hygiene and
Tropical Medicine, London WC1E 7HT, UK; 2Interventions for Healthy Environments Unit, Department of Public Health and the Environment, World
Health Organization, Geneva, Switzerland
The current global economy has generated enormous wealth
but simultaneously created profound, and in many cases
growing, inequalities. Furthermore, the global economy is based
on unsustainable foundations, not only because of a
dysfunctional global financial system but also because human
activities are undermining the planetary life support systems
that sustain human health and development. 1 2
It has been proposed that there are nine planetary boundaries to
the biophysical subsystems that provide the conditions for
human civilisation to flourish: climate change, rate of
biodiversity loss, ocean acidification, stratospheric ozone
depletion, interference with nitrogen and phosphorus cycles,
global freshwater use, changes in land use, chemical pollution,
and atmospheric aerosol loading. If disrupted beyond certain
limits these processes could cause unacceptable environmental
damage.3
For some of these boundaries there is evidence of a threshold
level that if exceeded could lead to non-linear, abrupt changes,
with adverse, and in some cases potentially catastrophic,
consequences for humanity. Thresholds have probably already
been exceeded in three of these interlinked processes: climate
change, rate of biodiversity loss, and the nitrogen cycle. For
some others the boundaries are being approached and without
decisive action they are likely to be exceeded in the foreseeable
future. Despite scientific uncertainties it is clear that humanity
can only flourish within finite ecological limits.
At the same time, as awareness of the global scale of the
environmental challenges has become evident, concern is also
growing about the burgeoning epidemic of non-communicable
diseases in low and middle income countries. The recent UN
High LevelMeeting onNon-communicable Diseases concluded
with a ringing endorsement of a range of policies to promote
health, prevent non-communicable diseases, and scale up cost
effective treatments.4 However, there was little consideration
of the critical links between the current non-communicable
disease epidemic (including cardiovascular disease, chronic
pulmonary diseases, and obesity related conditions) and
environmental drivers, such as exposures to air pollution and
urban environments that profoundly shape sedentary lifestyles.
These drivers are in many cases related to processes that emit
greenhouse gases to power economies and produce food.
Health and sustainability are indivisible at a global level, as
improvements in health cannot be maintained without
safeguarding the underlying systems on which human health
and development depend. We outline some of the policies that
can significantly improve both health and promote sustainability,
with a particular focus on reducing greenhouse gas emissions
to mitigate climate change. Some of these policies could also
have added environmental benefits, by reducing biodiversity
loss and land use change, for example.
Addressing climate change
In order to avert dangerous climate change (that is, climate
change that leads to major abrupt or irreversible changes in the
climate system or a component of the system) many climate
scientists consider that it is necessary to keep global mean
temperature increases to no more than 2°C above pre-industrial
levels. It will nonetheless be difficult, if not impossible, to hold
temperature increases below this level given current trajectories
of greenhouse gas emissions.5 Decisive action is needed to cut
global emissions by at least 50% by 2050. This figure implies
a cut of at least 80% for a developed country such as the UK,6
which has benefited historically from access to affordable fossil
fuels. The Contraction and Convergence (C&C) position,7 in
which countries aim for a similar per capita emission cap, seems
the most promising approach to addressing the profound
inequities in greenhouse gas emissions that currently exist.
According to onemeasure, the benefits over time of approaches
to move the world on to a low carbon path could be around $2.5
trillion (£1.6 trillion; €1.9 trillion) annually.8 Despite the
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evidence that technologies and policies for reducing greenhouse
gas emissions are likely to be some of the main drivers of a
sustainable economy, and that the cost of mitigation is likely to
be lower than the cost of the damage caused by climate change,
in practice progress has been too little, too late. The Kyoto
Protocol expires in 2012 and the challenge is to reach an
agreement that results in sufficient reductions in greenhouse
gas emissions at the UN Framework Convention on Climate
Change negotiations.
The benefits to health of a low carbon
economy
Health has been a missing dimension in climate policies. It is
not widely appreciated that there are many benefits to health
that are likely to accrue from a low carbon economy. (The term
“low carbon economy” is used for simplicity; although not all
greenhouse gases contain carbon, neither are greenhouse gases
the only climate change pollutants—black carbon, for example).
These collateral benefits (often called co-benefits) have
frequently been overlooked by policy makers and constitute an
added rationale for deep cuts in greenhouse gas emissions.
Co-benefits should make deep cuts in greenhouse gases more
attractive because they offer the promise of accelerated progress
towards both public health and climate goals.9
Low carbon strategies can directly or indirectly affect health by
acting upon health exposures and risks related to ambient
(outdoor) air pollution from electricity production, primarily
from coal; indoor air pollution in homes reliant on coal and
biomass fuels; transport related air pollution and the spread of
sedentary lifestyles; and agriculture and nutrition, particularly
as a result of increased consumption of animal products and
changes in land use.
Electricity production
A shift away from the combustion of coal for electricity
generation will reduce both carbon dioxide emissions (the major
greenhouse gas) and fine particulate air pollution. A number of
studies have estimated the health benefits from low carbon
electricity generation. It has, for example, been estimated that
in the case of India around 90 000 premature deaths annually
could be avoided as a result of reduced atmospheric
concentrations of fine particles from reduced coal combustion.10
In high income nations the health co-benefits would be
comparatively less because of existing air pollution legislation,
but still worthwhile.
Indoor air pollution
WHO estimates that in 2004 over half the cases of pneumonia
in children were related to exposure to indoor smoke from the
combustion of biomass or coal in inefficient cook stoves or open
fires.11 Indoor air pollution also causes chronic obstructive
pulmonary disease, particularly in women. Black carbon and
other greenhouse pollutants are released from inefficient biomass
combustion. Thus improved efficiency cook stoves or the use
of biogas, for example, can greatly reduce indoor air pollution
as well as helping to mitigate climate change. One study has
suggested that in India around two million premature deaths,
particularly in women and children, could be averted by
introducing 150 million improved efficiency cook stoves over
a decade, with a concomitant reduction of between 0.5 to 1.0
billion tonnes of CO2 equivalent greenhouse pollutants.
12
Improved insulation and building design can substantially reduce
greenhouse gas emissions as well as protect dwellers from
thermal stress. Adequate ventilation needs to be built into energy
efficient building projects, to avoid dampness, mould, radon,
and other indoor pollutants.13 Improved ventilation may enhance
quality of life in asthma14 and reduce transmission of some
respiratory diseases in healthcare settings. Screens on windows
and doors protect from vector borne diseases like malaria and
reduce energy consumption from air conditioning and related
greenhouse gases.15 Some important untapped opportunities for
health advances and greenhouse gas reductions lie in the use of
clean and low carbon solutions in slum improvements, where
40% of the increase in urban populations will take place by the
year 2050.16
Transport
Major increases in greenhouse gas emissions are projected from
the transport sector without decisive policies to address the
growth in emissions. Motorised transport is responsible for the
vast majority of the deaths from road traffic injuries (1.3 million
a year)11 and makes a substantial contribution to urban air
pollution (also responsible for around 1.3 million deaths a
year).17 Reliance on private motorised transport can also be a
major contributor to sedentary lifestyles, associated with obesity
and with 3.2 million non-communicable disease deaths a year.11
Increased active travel could reduce greenhouse gas emissions
and the disease burden from ischaemic heart disease,
cerebrovascular disease, depression, Alzheimer’s disease,
diabetes, and breast and colon cancer.18 ⇓
Longitudinal studies in Copenhagen19 and Shanghai20 have
shown that all cause mortality was 30-40% less among those
who cycled compared to those who did not use active transport
or get equivalent amounts of leisure time exercise, even after
the increased risk of road injuries to cyclists and confounders
were considered. A systematic review of interventions to
promote physical activity found that urban planning
interventions in land use and transport were among the most
effective—and better than other health promotion approaches
focused on individuals (see also table 1⇓).21
Agriculture and nutrition
The demand for animal products is projected to increase in the
coming decades, particularly in middle income nations. Food
and agriculture contribute 10-12% of global greenhouse gas
emissions, with major additional contributions from
deforestation and other land use change. A large proportion of
emissions is attributed to rearing animals. Ruminants contribute
a disproportionate share because they emit methane, a potent
greenhouse gas. Also, pastureland used for livestock grazing
and forage crops occupies 26% of the Earth’s terrestrial surface
and livestock feed crops occupy around 30% of arable land.23
The increased reliance upon grain commodities for both
livestock feed and the increase in crops grown to make biofuels,
along with shifting patterns of rainfall and drought, have
contributed to sharp increases in commodity prices, threatening
the nutrition of the world’s poorest populations.24 At the same
time, people in many low and middle income countries are
eating more meat and dairy products, often in unhealthy diets
that increasingly mirror those in some developed economies.
This is despite the clear evidence, in health terms, that excessive
saturated fat consumption from meat and dairy products can
substantially increase ischaemic heart disease and stroke. In
addition, large bowel cancer has been linked to high levels of
processed meat consumption. One study suggested that as a
result of decreases in saturated fat intake, reducing animal
product consumption by 30% could reduce the ischaemic heart
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disease burden by around 15% in high consuming societies such
as the UK and São Paulo, Brazil.25
Why health should be taken into account
in climate change mitigation strategies
Too often, those greenhouse gas mitigation strategies that have
been championed by the mitigation experts themselves
(including the Intergovernmental Panel on Climate Change
(IPCC) in its fourth assessment report26), emphasise technology
heavy solutions that are not necessarily optimal for health or
health equity.27 The IPCC, for example, focuses most of its
attention on transport mitigation on improved fuels and vehicles,
including biofuels. These strategies can reduce the levels of fine
particulates and other traffic related pollutants, as well
greenhouse gas emissions, but do not yield the benefits for traffic
injuries, noise, or physical activity that can result from shifts
away from car travel to efficient public and non-motorised
transport.28 Furthermore, increasing car use can quickly offset
benefits from improved engines and fuels.29
Similarly, the IPCC largely overlooks the problems for both
health and climate change of a continuously expanding livestock
production sector, for discussion of technology intensive
approaches to livestock production and carbon sequestration.
The grave omissions of what might, in some cases, be the most
effective measures—for mitigation as well as health—illustrate
why such strategies should be subject to closer analysis relevant
to health, such as health impact assessment and cost-benefit
analysis including all relevant health issues. Such analysis would
also alert policy makers to where adverse health effects could
occur, as in the case of some biofuels or diesel.
Many of the policies mentioned above are also highly cost
beneficial for health and poverty reduction. For example, the
benefit-cost ratio of replacing polluting and leaky biomass stoves
with liquefied petroleum gas (LPG) stoves has been estimated
at 4:1. These positive outcomes in terms of fuel, time, health,
and climate are likely to be even greater with newer, more
advanced biomass stove technologies that rely on renewable
fuels and can greatly reduce the emissions of climate and health
damaging pollutants.30 For every dollar investment in active
transport, there is up to $30 return. A systematic review of the
economic benefits of cycling interventions, including economic
benefits of health impacts from more physical activity, found
a median benefit-cost ratio of 5:1, with a range of −0.4 to 32.5.31
Although there are many synergies between health and a low
carbon economy, health is not yet central to the low carbon
economy discourse. Why should policies to reduce greenhouse
gases consider health?
Firstly, because the external costs to health as well as the
expected gains produced by these policies need to be considered
in decision making processes so as to achieve the most benefits
to society. Excluding health costs may lead to policy choices
that are not optimal to society. For example, when costs to
society exceed those for an individual road user, the levels of
road use will be higher than socially optimal.32 Secondly,
because individuals and policy makers are making decisions,
such as those to promote a sustainable low carbon economy,
based on partial information. This lack of due diligence may
lead to risks that could have been avoided. Thirdly, health
professionals should be the voice of population groups, like
children, who may lose out in certain policy decisions, but who
have no voice in decision making. Finally, the health sector has
evidence that can guide other sectoral policy decisions in the
direction of reducing health and social inequities.
The health sector has a unique contribution to make to climate
policies by providing tools and expertise for health impact
assessments and economic analyses, and by developing health
monitoring and evaluation of mitigation policies. Health
professionals can promote greater accountability, and generate
the evidence to aid the selection of policies that will improve
health and reduce greenhouse gas emissions.
AH has studied and written widely on climate change and health issues.
He was chair of the Task Force on Climate ChangeMitigation and Public
Health, which published its findings in a series of articles in the Lancet
in 2009. CD leadsWHO’s work on health in a green economy, analysing
the health co-benefits of the policies to mitigate climate change proposed
by the IPCC. He has worked widely in health sector policies and health
impact assessments and has led WHO initiatives on those issues. The
views expressed here do not necessarily represent the decisions or
policies of WHO. AH and CD are co-guarantors.
Competing interests: the authors have completed the ICMJE uniform
disclosure form at www.icmje.org/coi_disclosure.pdf (available on
request from the corresponding author) and declare: no support from
any organisation for the submitted work; no financial relationships with
any organisations that might have an interest in the submitted work in
the previous three years; and no other relationships or activities that
could appear to have influenced the submitted work.
Provenance and peer review: Commissioned; not externally peer
reviewed.
1 Stiglitz J. Freefall: free markets and the sinking of the global economy. Allen Lane, 2010.
2 McMichael AJ. Planetary overload: global environmental change and the health of the
human species. Cambridge University Press, 1993.
3 Rockstrom J, Steffen W, Noone K, Persson A, Chapin FS 3rd, Lambin EF, et al. A safe
operating space for humanity. Nature 2009;461:472-5.
4 UN General Assembly. Political declaration of the high-level meeting of the general
assembly on the prevention and control of non-communicable diseases. 16 September
2011. www.un.org/ga/search/view_doc.asp?symbol=A/66/L.1.
5 Anderson K, Bows A. Beyond “dangerous” climate change; emissions scenarios for a
new world. Philos Transact A Math Phys Eng Sci 2011;369:20-44.
6 Committee on Climate Change. Building a low carbon economy: the UK’s contribution to
tackling climate change. The Stationery Office, 2008.
7 Meyer A. Contraction and convergence: the global solution to climate change. Green
Books, 2001.
8 Stern N. The economics of climate change: the Stern review. Cambridge University Press,
2007.
9 Haines A, McMichael AJ, Smith KR, Roberts I, Woodcock J, Markandya A, et al. Public
health benefits of strategies to reduce greenhouse-gas emissions: overview and
implications for policy makers. Lancet 2009;374:2104-14.
10 Markandya A, Armstrong BG, Hales S, Chiabai A, Criqui P, Mima S, et al. Public health
benefits of strategies to reduce greenhouse-gas emissions: low carbon electricity
generation. Lancet 2009;374;2006-15.
11 World Health Organization. Global health risks: mortality and burden of disease attributable
to selected major risks. WHO, 2009. www.who.int/healthinfo/global_burden_disease/
GlobalHealthRisks_report_full.pdf.
12 Wilkinson P, Smith KR, Davies M, Adair H, Armstrong BG, Barrett M, et al. Public health
benefits of strategies to reduce greenhouse-gas emissions: household energy. Lancet
2009;374:1917-29.
13 Atkinson J, Chartier Y, Pessoa-Silver CL, Jensen P, Li Y, SetoWH, eds. Natural ventilation
for infection control in health care settings. WHO, 2009. whqlibdoc.who.int/publications/
2009/9789241547857_eng.pdf.
14 Woodfine L, Neal RD, Bruce N, Edwards R, Linck P, Mullock L, et al. Enhancing ventilation
in homes of children with asthma: pragmatic randomised controlled trial. Br J Gen Pract
2011;61:e724-32.
15 Keiser J, Singer BH, Utzinger J. Reducing the burden of malaria in different
eco-epidemiological settings with environmental management: a systematic review. Lancet
Infect Dis 2005;5:695-708.
16 World Health Organization. Health in the green economy: health co-benefits of climate
change mitigation—housing sector. WHO, 2011. www.who.int/hia/hgehousing.pdf.
17 World Health Organization, Global Health Observatory. Outdoor air pollution. WHO, 2012.
www.who.int/gho/phe/outdoor_air_pollution/en/index.html.
18 Woodcock J, Edwards P, Tonne C, Armstrong BG, Ashiru O, Banister D, et al. Public
health benefits of strategies to reduce greenhouse-gas emissions: urban land transport.
Lancet 2009;374:1930-43.
19 Andersen LB, Schnohr P, Schroll M, Hein HO. All-cause mortality associated with physical
activity during leisure time, work, sports, and cycling to work. Arch Intern Med
2000;160:1621-8.
20 Matthews CE, Jurj AL, Shu XO, Li HL, Yang G, Li Q, et al. Influence of exercise, walking,
cycling, and overall nonexercise physical activity on mortality in Chinese women. Am J
Epidemiol 2007;165:1343-50.
21 World Health Organization. Interventions on diet and physical activity: what works:
summary report. WHO, 2009. www.who.int/dietphysicalactivity/summary-report-09.pdf.
22 World Health Organization, Dora C, Hosking J, Mudu P, Fletcher E. Urban transport and
health. Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH andWorld
Health Organization. WHO, 2011. www.who.int/hia/green_economy/giz_transport.pdf.
For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe
BMJ 2012;344:e1018 doi: 10.1136/bmj.e1018 (Published 19 March 2012) Page 3 of 6
SPOTLIGHT
23 Food and Agriculture Organization of the United Nations. Livestock’s long shadow. FAO,
2006. www.fao.org/docrep/010/a0701e/a0701e00.HTM.
24 OECD. Rising food prices: causes and consequences. 2008. www.oecd.org/dataoecd/
54/42/40847088.pdf.
25 Friel S, Dangour AD, Garnett T, Lock K, Chalabi Z, Roberts I, et al. Public health benefits
of strategies to reduce greenhouse-gas emissions: food and agriculture. Lancet
2009;374:2016-25.
26 Intergovernmental Panel on Climate Change (IPCC).WorkingGroup III, Fourth Assessment
Report 2007. Cambridge University Press, 2007.
27 World Health Organization. Health in the green economy. www.who.int/hia/green_economy/
en/index.html. WHO, 2012.
28 World Health Organization. Health in the green economy: health co-benefits of climate
changemitigation: transport sector. WHO, 2011. www.who.int/hia/examples/trspt_comms/
hge_transport_lowresdurban_30_11_2011.pdf.
29 European Environment Agency. Transport emissions of air pollutants (TERM
003)—Assessment published Sep 2010. European Environment Agency, 2010. www.eea.
europa.eu/data-and-maps/indicators/transport-emissions-of-air-pollutants/transport-
emissions-of-air-pollutants-2.
30 World Health Organization, Hutton G, Refuess E, Tediosi F, Weiss S. Evaluation of the
costs and benefits of household energy and health interventions at global and regional
levels. World Health Organization, 2006. www.who.int/indoorair/publications/summary_
household_energy_health_intervention.pdf.
31 Cavill N, Kahlmeier S, Rutter H, Racioppi F, Oja P. Economic analyses of transport
infrastructure and policies including health effects related to cycling and walking: a
systematic review. Transport Policy 2008;15:291-304. www.euro.who.int/__data/assets/
pdf_file/0010/53857/E92660.pdf.
32 World Health Organization, Dora C, Phillips M, eds. Transport, environment and health.
WHO Regional Publications, European Series, No 89, 2000.
Accepted: 21 November 2011
Cite this as: BMJ 2012;344:e1018
© BMJ Publishing Group Ltd 2012
For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe
BMJ 2012;344:e1018 doi: 10.1136/bmj.e1018 (Published 19 March 2012) Page 4 of 6
SPOTLIGHT
Table
Table 1| Win-win transport strategies to maximise health and climate gains22
Key pathwaysStrategy
Increases proximity of destinations, reducing need for car travel and reducing vehicle kilometres
travelled (VKT)
Improves access by walking, cycling, and rapid transit/public transport
Land use systems that increase density and diversity of uses
Improves access by walking and cycling
Encourages shift from car use to walking and cycling, reducing VKT
Investment in and provision of transport network space for
pedestrian and cycle infrastructure
Improves access to rapid transit/public transport
Encourages shift from car use to rapid transit/public transport, reducing VKT
Investment in and provision of transport network space for rapid
transit/public transport infrastructure
Reduced speeds improve safety of walking and cycling
Increased separation of vehicles from walkers and cyclists improves safety of walking and cycling
Encourage walking and cycling by reducing real and perceived road dangers
Technological improvements reduce production of hazards from vehicles (greenhouse gases,
air pollutants, noise)
Engineering and speed reduction measures to moderate the
leading hazards of motorised transport
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